Isolation of enterococci in patients undergoing obstetric and gynecological operations was studied as well as reviewing the postoperative infection due to this organism duringthe period from 1985 to 1990. 1) In 126 cases undergoing abdominal total hysterectomy, vaginal specimens were obtained before and after (3rd day) the operation. The isolation rates increased after the operation (before 16.7%, after 35.7%). They increased not only in the group using PIPC, CEZ, CEPR, CMZ, and LMOX by drip infusion but also in the group without prophylactic use of antibiotics. On the other hand in the group using CP vaginal suppositories, the isolation rate decreased. However no statistical proof was obtained as to antibiotics especially in regard to cephem drugs as the reason for the increase.
Introduction
In recent years with the widespread use of 2nd and 3rd generation cephem drugs, gram-positive cocci, which are resistant to these cephem drugs, are often isolated from the sites of infection. Among grampositive cocci, enterococci are isolated frequently after operation in the field of obstetrics and gynecology. Though enterococci are occasionally pathogenic in the heart and urinary tract, the role of this bacteria after operation is still controversially.
Therefore in this study 1) Enterococcus isolation rates around the female genital tract were studied in patients undergoing operations.
2) Retrospective analysis of Enterococcus-associated wound infection during the past 6 years was carried out.
3) A case of septicemia due to enterococci after radical hysterectomy is presented.
Materials and Methods
The study was conducted at the Department of Obstetrics and Gynecology, Juntendo Urayasu Hospital during the period between 1985 through 1990. 1) There are 126 patients undergoing abdominal total hysterectomy included in the first study. Because the vagina is the most important source of postoperative infection, vaginal specimens for culture were obtained immediately before hysterectomy. On the 3rd postoperative day vaginal specimens were taken again to compare the isolation before and after hysterectomy.
In 116 cases antibiotics were used for prophylaxis from immediately afterthe operation through the 2nd postoperative day. Chloramphenicol (CP) vaginal suppository, 1 tablet/day (10 cases). Besides, we had 10 cases in which no antibiotics were used as controls.
No patients had any infection preoperatively and none received antimicrobial agents in advance.
2) Thirty patients underwent radical hysterectomy A transvaginal drain was inserted into the retroperitoneal dead space during the operation as usual, which was removed several days after the operation (mean duration of drain insertion was 5 days). On removal of the drain, specimens were collected from inside the drain and the isolation rate of Enterococcus was calculated.
3) In order to examine Enterococcus-contamination during operation, specimens were collected from the surgical field in 88 patients undergoing abdominal total hysterectomy. After removal of the uterus, specimens for culture were taken from the vaginal stump as well as the pelvic dead space through the abdominal cavity. 4) During the period between 1985 through 1990, there were 25 cases of wound infection. The percentage of Enterococcus-associated wound infection was calculated and pathogenicity of the isolated enterococci was analyzed.
Generally it is difficult to analyze pathogenicity of isolated enterococci, because in most cases, they were polymicrobial infections. In some cases isolated enterococci may have no meaning to the infection, but sometimes they play an important role in infection. Even when this bacteria is not the direct causative bacteria, it may act synergistically in polymicrobial infections2). So, the following criteria were used here to analyze enterococcal pathogenicity. Isolated Enterococcus strain was not regarded as the causative organism, when the wound was cured without specific treatment of infection such as administration of antimicrobial agents, incision and puncture or it was cured with antimicrobial agents which are known to be ineffective against Enterococcus (these were cephem drugs3'0). The isolated Enterococcus strain was regarded to be the causative organism, when it was isolated from the closed space of abscess accompanied by no other bacteria or improvement was observed with the use of effective drugs against Enterococcus such as
Imipenam/Cilastatin (IPM/CS), PIPC, Ampicillin (ABPC), Amoxicillin (AMPC), Minocycline (MINO) and CP3,4) 5) We noted postoperative septicemia and the case was analyzed. Clinical material was obtained by the usual method. Specimens from the vagina, the vaginal stump and the pelvic dead space were collected with sterile cotton swabs. Specimens from the drain were obtained by aspirating fluid with syringes.
Bacterial cultures, identification, and sensitivity tests were all performed at the Central Laboratory in Juntendo University4).
Results 1) Enterococcus isolation rate in the vagina before the operation was 16.7% (21/126), and it became 35.7% (45/126) on the 3rd postoperative day ( Table 1) . As is shown in Table 1 and Fig. 1 the isolation rate increased from 6.5 to 22.6% for PIPC (n=31), from 11.1 to 33.3% for CEZ (n=18), from 12.5 to 50.0% for CEPR (n=16), from 28.0 to 48.0% for CMZ (n=25) and from 30.0 to 60.0% forLMOX (n=10). And the rate also increased from 10.0 to 40.0% in the group without antibiotics (n=10). On the other hand, in the group using CP vaginal suppositories (n=16), the isolation rate decreased from 25.0 to 12.5%. Table 2 shows the change in Enterococcus-isolation before and after abdominal total hysterectomy. There were 21 positive cases for enterococci in the vagina before hysterectomy. In 4 of 21 cases enterococci were eliminated postoperatively. They were in the PIPC group (1 case) andin the CP group (3 cases). x2-test was applied to 105 cases in which enterococci were negative before hysterectomy. Some of the 105 cases were found to have enterococci in the vagina after hysterectomy. The comparison was made between each prophylactic group (PIPC, CEZ, CEPR, CMZ, LMOX and CP) and control (groupwithout antibiotics). However there was no significant difference between control and each prophylactic group. 2) Enterococcus-contamination during abdominal total hysterectomy was studied in 88 cases. Enterococci were isolated in the vaginal stump only in 2.0% (2 cases) of the cases. And in the pelvic dead space they were isolated also in 2.0% (2 cases) of the cases.
3) Isolation rates of enterococci in the drain following radical hysterectomy (n=30) reached as high as 86.7% (26 cases).
4) There were 25 cases of wound infection. E. faecalis was isolated in 5 of 25 cases (20.0%). Other kinds of Enterococcus group (E. faecium, E. avium etc.) were not found. Of the 5 two cases were polymicrobial infection (No. 1; Pseudomonas aeruginosa + Staphylococcus epidermidis+ E. faecalis, No. 2; S. epidermidis+ E. faecalis + Corynebacterium + Bacteroides) and three were monomicrobial. According to our criteria isolated Enterococcus strains in the 5 cases were not regarded to be the causative organism. 5) Case T.K. 46 years old (Fig. 2) In treating Stage Ib adenocarcinoma of the uterine cervix, arterial infusion with an anticancer drug (cis-diammine dichloroplatinum; CDDP) was performed 14 days before the operation. After radical operation the patient developed a high fever and E. faecalis was found in the blood culture. Though many kinds of antibiotics were used, the high fever continued and the patient was transferred to our clinic. The bacteria were found repeatedly until the 61st postoperative day and finally disappeared with the use of IPM/CS + MINO + Gentamicin (GM).
Since no cardiac abnormality had been observed in preoperative examination (chest X-ray and ECG), she was suspected of having retroperitoneal space infection (pelvic cellulitis after radical hysterectomy) as a focus of septicemia. But later, echocardiography revealed vegetation in theaortal valve, and the diagnosis of infectious endocarditis was made. In this case the white blood cell count before detection of E. faecalis was as low as 1,400/mm3, so that the patient was a compromised host, and the genital tract was thought to be the source of infection. 
